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(54) ORGANIC ELECTROLUMINESCENT ELEMENT, SURFACE LIGHT SOURCE, AND DISPLAY 
DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic EL 
element capable of effectively taking out loss light 
confined in the element as a wave guide light, and taking 
out the light in any luminescent light using a color 
conversion system. 

SOLUTION: The organic electroluminescent element 
comprises a pair of electrodes having at least one 
organic layer 4, 5, with a light emitting layer 5, a 
reflecting electrode 3 holding the organic layer, and a 
transparent electrode 2, and is formed so that the 
relation between the luminance value at the front 
surface, of the luminescent light radiated from the light 
taking-out surface to the observer side and the 
luminance value in the 50° -70° direction is set to 
meet: front surface luminance < 50° -70° direction 
luminance. An area 7 for generating turbulence in the 
light reflection or refraction angle is provided between 
where the luminescent light travels from the light 
emitting layer 5 to the observer side via the transparent 

electrode 2. The area 7 contains at least one kind of luminescent material 8 for absorbing 
luminescent light radiated from the light emitting source as an excitation light source, and for 
emitting fluorescent or phosphorescent light. 
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#*Wlw*3V*-C. ft<DK#t • B iff a ft * £ C £ it £ IS « 7 14. ^SJtfty 

to»**ifel!:ov»T, i: < ,rK«tt*v*. fit* i 0 Jht i> 5 tro?:^ ©4* f?ffl 

ft 5 c 
1 0 0 3 6 1 

fc t *. « , ea i i:f t± ? k a w *t» * ^ ft t « jb *r* » » * a w w » * «* * a w 

#***#tt#*i**fc*tt«tt»«fcfc#tf - *"ftl*« t, ''« *#Wlw»4, 2f y - * 

t* # » # * $ * t> © 'it * 5 *> 5 o 

-tt? ) coKSf^*3J;U t ffiST*^^fe^^feS' , j:f-«t < ,:: R £ 14 # . ftt^a C £ 

t5 tV^iS* 1 ?), SlliO. l M m~10/*m,JS#T^Mt4 0. 0 5Hit$>5:t 
1 0 0 3 7 ] 

uyX*atffii:Jiiv^:ii«tt5. u vX«a «t tf 13 to H * , EvMzsptrfc 

IS gc # <s> i& # , #*«4^tiJi4kail**ftfc*f ©v^x, yyXA, v^«*if 

r^ay-i'i'X^- «c»ttw^-f*»9 — n^X^-h, yyXAU^X^ 

x. x ?i s u v x ■> - h , a w « * t4 * a h # & s # k & ^ fc t ro/i t* a* * tf ft a . * 

[ 0 0 3 8 ] 
[ 0 0 3 9 ] 

fc t * tf , l o$Il:tttJ!! J ?gi!aHUtl£IS7^i'AS:K^btfcO . 

3fc»*« 1 H # # it ffcte «r * T t±<. 4 fcaiH®® 2fc*»**l«H.w»i«U 
tt,J:^„ *3fciE«**H:««J* £ v^BHWffl a ffl S« « ffi K M 1" ft tf ± ^ 

, S^SEQ ± 5 tt:fS#ffi«#'h$ < * 54&-&tf . *3t«tRlt-ffl«f*l=aftSr*ca? 

[0 0 4 0 ] 

# 5§ BJUc *3 V ^ T , $§ ft t£ & 8 14 , Illl:iti5t, 1 -k © * 0> KM • 

JBtf*fcaft*£C«iF*S«*70>rt«fcR,*-C, 3t«att6aE*«Sr*/***5«5*», 
Jbi21P« 7 **#Jii:0>IH]0>tt*«><tt«l-. 3fc*a«:«>*v*fe«**i: L T 12 5 ^ i:^ 
t?#5. 38 ft 14 «" **tf , iftfe©fe«*ltl^-C***fc(*»**^' cv<5ro * sa * 

[ 0 0 4 1 ] 

E]3:i=4U<l24l4, ±E©C»IJ:ilfct<7)fJ)5 a 69 3 11. t)t©5M • ISr 

*fcaft«r3i&S-e:*«*7 fc corals »*tt*t»8*r**i-*6**«*r»»tfc'b«>-C 
fe 9 . 0411, ^ffglS 1 * K SSfttt**** 8 $ -it -C. iroSSl SftSrfe^ftSi 

Lf;t,©ffc5„ P5 H lw *3 -C, «L O * j« »4 . BliRCt*)?, Bl irl^-f t?rWt 



(10) 



JP 2004-311153 A 2004.11.4 



[0 0 4 2 ] 

t«*it ©ffl©tttrotf wfi^C, ^4*ttiva. «ft 336 S'J* 
gjttt±i\ Stir, S<£5?E)ttttt»«rtS*fcISr«S«*t Itf (St5 4t* 

5^b*.ttiv». Stir, tt»»-*«*fflfc*«tt*t»«:****- £ 

[ 0 0 4 3 1 

©3tt*)tt5*r»-ei>*vB. i < it *j r « * . fib® i a***^©**;-?****-^ 

fe *v 5 , 
[ 0 0 4 4 1 

W £. ft # 14 , ^^^fii"C-C0^3tt°— ^ jg g # 3 8 0 nmW-h, 4 8 0 nm*If*.5t 
#Mfc T- fc *U4 , t < K ftd R 14 ft V * ** , fc *I4\ ^ ^/U-< i^^f 

-i/yRtftfc±y f y^^^y/ury-^v^ * * «t» a> e> s rr *t a . '>*<Hia 

[ 0 0 4 5 ] 

iit * ft t£ 14 , Si«lt-(0«)tf-^StIii ! 4 8 0 nm«±, 5 8 O n m*lt'fcit 

•<fc**-ca>ittf . t < uifWRttftv*. ^#fftiri4, 3- (2' -^v;^/!)*) - 

7 _ N( N-^^^/WTS/^-^yv (^P^ 5 3 5 ) , 3 - ( 2 7'/y^ 

) _ 7-vJif/i,7< /^r!) y (i?-^!J^540) , 2, 3, 5, 6, -1H, 4 H — 
7 i h'7tKn-8-hy7/W^-a7'^/l'^r/y> ? /-<9 > 9a, l-gh>^"^y^ ( 

* y ^ 5 4 0 A ) , 3 - (5-*nn-2-'<>' ✓ * T ✓ y ^ ) -7-i?xf^7?; 

^■^yv (^-^y>34) , 4 - nj^/wtnyf /u-tf't [3. 2-g] ^ -v y 

V (^^ry^340) , N-xf /V-4- f- !) 7^to^f yw - t'?!) i';' [3, 2-g 
] ^^y^ ( * -<r y V 3 5 5 ) , N-^f^-4-M)7^tD^f^-f^! ) ^ t 2 
( 3 _h] * ▼ !J V . 9 - -> T / - 1 , 2, 4, 5-3H, 6H, 1 0 H - T V °7 t K n 

[9, 9 a 1 - g h ] ^f-y !) i^V- 1 ( ^ -v y > 3 7 7 ) 4 

if <D 9 ■? y y it -& % , 2, 7-v?^na7/'U^-Hr^4i*<^ :3 r1'-^^>'fe^- -r h 7 -te V 

, * * y k v it * if * s »f *t s . 

[ 0 0 4 6 ] 

3&5 6 * ft # t LTIi, m%ift1&X' <D ¥ — * & ft # 5 8 0 nmti±, 6 5 0 n m T "C ifc 5 
mWHt-kVa "C fc ix li , i: < C: $!l R 14 ft ^ „ ^ fie ft |C 14 , 3 - n y /<^d#ff* 2 8 1 3 8 

> , b'/T^fuvfttf?^!*, 7*tHff^»l#, y u v # 
ft if # ^ if b *x 5 o 

[ 0 0 4 7 ] 

#*U<I40. 5~5*A^%Otl'fr-C****HiJ:V^. r co 4 14, »K?B3tSr^CftV> 

ft*. »fttttt**fc#«E L*^*»fe»©fift*r^T»iR**5 - £ft< , * ro _ » * 
^ilXj^XJ; ^SjgSWfelcgS^S-tir, jftttSft ft *»ofcSbfift* 14 
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, fctV*^ ? h >^ ft ¥ t>> h , Bfi^S* tfMf 5>H5±9i:, it 1: . igg^g i- ft tf i ^ 

o 

[ 0 0 4 8 ] 

*8Wot*EL*?i:«^'C, S#*?fj£ t ft 5 m®W^, S «t ^ £ /f o Jgi 

J? ic M L X \t t < Iw Pg 5e ft < , iltSS^^^^ttafflt^:^ 5 ^!?). 
^^SttSSrRSl* t-Ci^l-C t iva, *#^*W#*fe#Sft£fc:J:9#j*bT 
ti<, t < fc SJ RRIi ft V> 0 
[0 0 4 9 ] 

# Ift ft *?f <t ?!fJ IE L 2 /f M O W SI E L^^-T*fo^^@/IEHFL^^^/m^-$i^ 

mm /mm. ^ n 6 <o m m m m * t is m ft 5 1© s / * 3t s / Pi ^ ft z ^ « * <o « j* ft s 

-e # , £ < PSSii ft 

jft.**W^»*ftJ:9i««>e>i'i3o 

[ 0 0 5 0 ] 

^i;na (i to) . 8ft:«iif^aw*«iii^ffl^bn, n«i:tiM g tAgSr^ 

it 1 0 : l^HT-lt-e^lKiSb^t^^, Cam®, L i 5:»tK - / lf:Al tS4 

m s n a t> ^ -e » ft 

[ 0 0 5 1 ] 

#£0 #9*X«ftffiv^ *3t^3SW««*^bT^7^S«<ay^»l?ffl-r*jfecoj5^ir 
, ^F3SMft&JR«S:3t«r*«iwffl Sfi t llfo* iA^fe^SrS 5 tilt J: 5 4*« t t 

«n m<D»3fe'te 5»£ <D £ JR « S «: J* t^l, I TOt«*t54if I 

llSrSflifii ITU^o fc*>%A^ # V — 7 A <D X o \z *J fc 5 *t 

»ftX«K/Bi , '"CfcJ;t^L, S«e*lw3t^SS+-a*f«J-aixS:4C$ix5««S:«fiS; 

[ 0 0 5 2 ] 

&&Jf ft, 3t»«S^»M««-b*w«j58; 1X^5 , 3 W ft tt * JB ^ * * ffl ft ^ b 

Bi!)^^tTti:l> e -to BR, **ELiR^co*3t:3t*S^^RIt*-±9*fcft^J: 
5 K , #Jf<7)SiJr^ft%ig;bT. :^b(Ofef i^Sfi^Bff?^lit5: H^St 

[ 0 0 5 3 ] 

^ £ltfc}fcSfcattfe^#IJi Sr. X^StS (#^*S1£) 1 ±^tt»ffl«rffl^Tte 9 

mm ± < t^^^it u\ 9 ^/7^s«/tt*?w*5J:o ? tt#»J/*«fca 

^ M *s 0 . lilt^-tftHTT-fcnii, * * 0^ (7) a * ft ^ b < {6 T $ § ^ E t± ft e 
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[ 0 0 5 4 ] 

zftrnt-r zmytmt . £ h \z ±is*«e l m=f- * * * * * t u * « -r s r t * # m t 

[ 0 0 5 5 ] 

i n K& #y ] 

lcE3£$ix5 t> O "C I* ft V* 0 
[ 0 0 5 6 ] 

HJS^J l . 

^7 ^StS^K-ffiiiyt-. ITOt5$yH - y * h ( I n 2 0 3 :Sn0 2 =9 
0 8*%: 1 0 g ft % ) d» b , DC^^y^ 5 V^ffil:t, f$ 1 0 0 nra^) I TOl?: 

-e^^. 7* h ht«v^t, i to * 3i y ^ ^ ^ -t-a :inj;^ «)t5a*>i 5 

[ 0 0 5 7 ] 

o Id x Sfiftfcb-CWfeSSftSrfflV^**:** :£ fifc CJ un j i. K i do e t a 1 

. , Jpn. J. Appl. Phys. Vol. 3 2, Part. 2 , No. 7 A . L9 

17-L9 2 0 (1 9 9 3) ] l-fB3££ftTl^5:£-*££r. # % lw L T . I TOffiii:, ft 

If s jETL^A^irbT, * (3) t**tl5 C u P c ^^iS*0. 3 n ra / s "C . 

1 5 nra^f Mir^tf:, o K . E^^itteWfeSSftJPirb-C, * (4) "C * £ ix * 
T P D £ . S^iSSO. 3 n m / s -C . 4 0 n ra^)Jf ^:r^lfc 0 o I > . IE ?L :/ o 
^1 ^ tt, * (5) -e*$ixSTAZS:. ^ * S 0 . 3 n m / s T*. 1 5 n m (O J¥ $ 

tr^^bfco «^F-«i5£J§ £ It, * (6) fS$n5Al qS, ««8S0. 3 

nm/s t\ 9 0 nra^)SSl:*Slf:, 
[ 0 0 5 8] 

* <D « . Mg£:lnm/s, A g £r 0 . 1 n ra/ s t, $ 1 0 0 

nraWMgAg^r^l, M g A g O »ft K Jh C0«^ ^ ?) , £ b 1- > -ttf>_bttlAg*5 0 
nm^^LT. S #t t£ m ® ( & tt ) t bfc e 

[ 0 0 5 9 ] 
Hfc 1 1 
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[ 0 0 6 0 1 

r <o «fc o KM LfcKSi • mmfi KSLH&dfc C £ -tir 5 HI « (ftffcSLttM&S) £ Uric "T 
5llfJ<£>:£*»EL3ftT-»::oV'>T, l3VWH:ii(E«EESrPPADbfci:C?>. 13. 5 m A / c m 

2 (Dm«t^ar-3!i^icm«t*5iiD. &yttfm.mztitc. % # i* w ^ a> o ^ e & u 

t jo 0 , ^ 9 ^ * * « iB tv 5 * ^ ^ H C ii * * 3t fit » tt * 6 T? * 9 » 

B3 5 l:*t J: 9l;. rfiBS<D««ff ( h 7* => >- tfc © (O & £ f B M 9 J ) £ ffl ^ , 0 * 1*1 © * 
<D »f S £ , O«~8 0«^l6]*r-. 1 OSJSf Clf Lfc. ES0«©»gll« s 1 t * 
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* »i . Og:l. OOl:»U 1 0 g : 1 . 03, 2 0 ft : 1 . 06, 3 0 ft : 1 . 1 

2 , 4 0 * : 1 . 15, 5 0 * : l' . 18, 6 0 ft : 1 . 21, 7 0 ft : 1 . 2 1 , 80 
g : 1 . 15, ^/j:of: 0 
[ 0 0 6 1 1 

z.<D&%kfrh, iE©t«EL*?li, (l) ^B8«Sr+^»wJHfc-M>OT?*> 

0 f: 0 Sfc. £*>*T-fc Sl^T* IEJL lT-(7)BIS^Ii, ISliT A Z t.T P DiOffiS^T 

I^^COgggtdll^^^ 1 0 5 n mt'fcof: 0 

0 nmtfcofc, * tz. % >iy - ^ Irffl^TiS LfcT P DSi^ISf^n ft^ 

1 * 1 . 6 8 *> o fc. £ o T , ±E^*«EL*^I4, **W O * (2) <om& AS & 

fc 05 "<? fc O „ 

[ 0 0 6 2 ] 

Ifc&^kytPizW t VX , B A S FliSiO TLumogenF Ye 1 1 o w - 0 8 3 J S: i? 
^ D p ^ ^ y ^ 0 . ' 2 ti%0»St^« Sit^o * 1t > *feS*I^HT, BASF 
*± ®J CD TLumogenF R e d - 3 0 5 J Sr^^Pn^^y^O. 1 5 if %<Dgg 
T^S$tf: 0 ^nb<D^ffi^l 0 gdof IS^'U, ^^SSt h U y * ;* « JB i: 

(7) TXJA — 5035J , ? i^fiS 0 . 9 ii m 

co ?g $t £: , *)(HSIt*Q[ILfc^!)xf uyr I/ - h7^uA^b*5J?^ s 5 0 

fee 

[ 0 0 6 3 ] 

o w C05S^^flfjffiPI«l^ 1 3 VCD miE SrPPiP U , 13. 5mA/ cm 2 OlS^St^ 
[ 0 0 6 4 1 

jfctfc^i 1 

t^illHT, 5£ (6) -C ^ $ n 5 A 1 q^4 5nraWjf J|I«*lf:K^lt ^16 

wC5*»attfe*»JiO»J«lW«0*«E L»-?fc»U-C, 8. 3 V(DtE4:fPiDL, R 
id 0. 5 m A / c m 2 ^«a««^*^«C«iStt*«UT*3t$-fr, 

IT ffi L fc . 
[ 0 0 6 5 ] 

09 1 id it T , M J6 3t J* # <D 5* ft I* §1 rt* o fc o * fc, ezfrfa^SSft^^tt. Oft: 1. 0 
0l:»L, 1 0 ft : 1 . 00, 2 0 ft : 0 . 93, 3 0 ft : 0 . 93, 4 0 ft : 0 . 89 
, 5 0 ft : 0 . 89, 6 0 « : 0. 79, 7 0 ft : 0 . 79, 8 0 ft : 0 . 71, t o 

ifSLi^ofc, * It , Al qliTAZiro^ftf f 6 OnraiV^ttt - * 3§ f§ <0 
* ( 2 ) <Z> g| « =Sr ft £ L * *» o 3t 0 
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[ 0 0 6 6 ] 

fl: & m 2 

m^Si^/f^^T, A (6) T'SSftSA 1 qtl.4 0nm^)l?SI:»«lfca^tt, * 
J£0ll 1 t lil- It, g*«^t It^WiELf^i, r n \z * *SLttfe«ifcJi «: » J* 

-O^mSLttfe^^S^^J^StJ^^^^EL^^^^L-C, 18. 2 V <D lg J£ 3: W *D L . 
H «K 1 0 . 5 m A / c m 2 <D ffiSft ffi « t? B =f- »Z MM * ft b T * 3t S * > * 16 M 1 t P) 

fi| Id I? ffi L Ac o 
1 0 0 6 7 ] 

09 1 \z it -< -c , m$Lytf&ft<o&m&mfritz* * 7t , e;*ftoffi«#*m, og : 1 . o 

Ol:*tt, 1 0 g : 0 . 95, 2 0 & : 0 . 86, 3 0ft : 0. 7 7, 4 0 g : 0 . 71 
5 0 ft : 0 . 63. 6 0 ft : 0 . 56, 7 0 |: 0. 52, 8 0 ft : 0 . 45, £ ft o 

fee 

- <o m * b , 3t*attfeatifcJi»j«w^o*rti^>»*^*tt, * * w * ( 1 ) -o h « 

«T J* fi L ft o „ * , Al qlMAZl^^ltf J 1 5 5 nrahMlt, 
<D (2) <D §| ^ £ ffi J£ L ft rt> o fc «, 

[ 0 0 6 8 ] 

l K ^ $ Jx 5 t *5 t> "C fc o fc o 

[ 0 0 6 9 ] 
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_b IS <o * ** b 93 b ^ * ct 5 s *lgPJ^*fi«lotiELi^(i, HCff IS (l 

0. 5mA/cm 2 ) £ il C 7c JR ffi K » t * T , Jt tt « 1 , 2 (D t« E L 1^ I: it^T , 

Wa^JzOf^^fiir t < „ ¥fiISfcf: 19 <7) J|*S!)$^t C^T 5 r h ******* 
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L iSi ^ £ M:S ft 9 , jEffii 0 j££|fn- ft 5 li^»f£tf J *t^«fi&*L^^fc 
tife^&Jf tfc&0ijl, 2W*1SEL^^i:JS(SI§l«^. IEffiJ;?)j£:fcf£Kft5 

( 0 0 7 1 ] 

£ ?> ir , 3fctt&tt6SE*Ji«J*lfo«>363te3**tt:, S61W 1 L#?i ? t. Jfc 8S 0>J 

1, 2 0>W*BELSR^-<o:Sr#:*:£jJ»o7!:*s, 3tmattfe^«l^^^^«0^^;^f£li. ±15 

■k % < ft o . 

ffli- r. irot-H v>^ j£ * 8id^9±5 ft S##tf£ Ht, rH^£^,;f£tf--r-5 

rirft<5ti!tSL14fe^mSSr^^bfcr t let t> , J*»3*Lfci*83teas±Rat*ft* £ -k 
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MM &\ 2 

* 8 « 1 fc: *5 T , 3t«attfeS8f*»*JBfiai-5l8l-, ttRSf SrKffltf , ft fit Site 
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*?c#5^Sf±i:a«tit»t^L-CK9^fc*, - <o ±. \z $ h ic , R Jt • «S Iff A »= 
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£: Si U c 
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JtgJtfl 3 

tfej^S t'Lt , s£ (6) fSfhSAI q ^4 5nmW)i:$lw^^U fc SI 9V I* , * M 
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±|ECD|ll£09 233j:U ! ifc«5J0IJ3(D*«IEL*T-tCoV>T > tiX^iX. 10. 5 mA/ cm 
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£1 _h w <fc 5 . *15««3t«E ^ li> 6feLEDlcjSffl$ti-TV^J;?l;fle)tii; 

id < o ' 
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^A-fkiroft^i. Sfc. Bits**!:: E L*##*rfflv^ M»tt^»*tt»»Sr**S* 

, t*»t«as*-c*«tajits*5»-e> *« e l **-era» ft 5 k# 5 ^ 
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Hill ^^BJO*^^^^ Kn/US^yfeV^SlS-T-W — ■WSr^i"WrBffl'^*>5o 
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